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0HWRGRORJL�3HQHOLWLDQ�GDODP

6HEXDK�³0XOWL�3DUDGLJP�6FLHQFH´

'HG\�1��+LGD\DW

$%675$.

.HWLGDNMHODVDQ�SDUDGLJPD�VHUWD�SRVLVL�PHWRGRORJL�GDSDW�PHPSHUVXOLW��SHQHOLWL�VHZDNWX

PHODNXNDQ�SHQHOLWLDQ��6HODLQ�DNDQ�PHQ\XOLWNDQ�SHQHOLWL�GDODP�PHQHWDSNDQ�³JRRGQHVV´�DWDX

³TXDOLW\�FULWHULD´�GDODP�PHODNXNDQ�SHQHOLWLDQ��MXJD�DNDQ�PHQ\HEDENDQ�KDVLO�ULVHW�PHQMDGL

DPDW�WHUEXND�WHUKDGDS�NULWLN�GDUL�EHUEDJDL�SHUVSHNWLI�\DQJ�EHUEHGD��'DODP�LOPX�LOPX�VRVLDO�

WHUPDVXN�LOPX�NRPXQLNDVL��WHUGDSDW�EHUDJDP�SDUDGLJPD�DWDX�SHUVSHNVWLI�VHEDJDL�IRQGDVL

ILORVRILV�\DQJ�GDSDW�GLJXQDNDQ�GDODP�SHQHOLWLDQ��GDQ�PDVLQJ�PDVLQJ�PHPLOLNL�TXDOLW\�FULWHULD

EHUEHGD��'L�DQWDUD�SDUDGLJPD�LWX�DGDODK�SDUDGLJPD�NODVLN��NULWLV��GDQ�NRQVWUXNWLYLV��'DODP

KDO�LQL��LVX�SRNRN�\DQJ�VHEHQDUQ\D�EXNDQODK�SHPEHGDDQ�DQWDUD�SHQHOLWLDQ�NXDQWLWDWLI�GHQJDQ

NXDOLWDWLI��WHWDSL�SHUEHGDDQ�HSLVWHPRORJL��RQWRORJL��GDQ�DNVLRORJL�DQWDUSDUDGLJPD�\DQJ�DGD�

6HRUDQJ�SHULVHW�NRPXQLNDVL�EHEDV�PHPLOLK�DNDQ�PHODQGDVNDQ�NDMLDQQ\D�GDUL�SHUVSHNWLI�PDQD

SXQ��1DPXQ��GDUL�EHUDJDP�KDO�\DQJ�PHQHQWXNDQ�NXDOLWDV�SHQHOLWLDQ²VHSHUWL�NHUDQJND

SHPLNLUDQ�GDQ�VLJQLILNDQVL�SHQHOLWLDQ²SHPDKDPDQ�SHQHOLWL�PHQJHQDL�SDUDGLJPD�SHQHOLWLDQ

\DQJ�GLSOLKQ\D��WDPSDNQ\D��PHUXSDNDQ�\DQJ�WHUSHQWLQJ

3HQGDKXOXDQ

6HRUDQJ� NDQGLGDW� GRNWRU�� GDODP� UDQJND

SHQ\XVXQDQ�GLVHUWDVLQ\D��WHODK�PHODNXNDQ�VWXGL

NXDOLWDWLI�PHQJHQDL�NHKLGXSDQ�WXQDZLVPD�GL�&KL�

FDJR�� 8QWXN� LWX�� VHODPD� PXVLQ� SDQDV�� LD

PHQHPSDWNDQ�GLUL�VHEDJDL�SDUWLFLSDQW�REVHUYHU�

KLGXS�EHUVDPD�VHNHORPSRN�WXQDZLVPD��PHODNXNDQ

GHSWK�LQWHUYLHZ� GDQ� REVHUYDVL��7HWDSL�� VDODK

VHRUDQJ�DQJJRWD�NRPLVL�GLVHUWDVLQ\D�WHODK�PHQLODL

EDKZD� WHPXDQ� � SHQHOLWLDQ� VDQJ� NDQGLGDW� WLGDN

REMHNWLI� DWDX� ELDV�� 6HEDE�� � ROHK� VDQJ� NDQGLGDW�

GLQLODL�WHODK�PHQJJXQDNDQ�VXGXW�SDQGDQJ�VXEMHNWLI

GDUL� NHORPSRN� VXEMHN� \DQJ� GLWHOLWL�� VHODLQ� LWX�

³VDPSHO´� DWDX� NDVXV� WXQDZLVPD� \DQJ� GLWHOLWL

GLDQJJDS� NXUDQJ� UHSUHVHQWDWLI� GDODP

PHQJJDPEDUNDQ�UHDOLWDV�NHKLGXSDQ�WXQDZLVPD�GL

$PHULND� SDGD� XPXPQ\D�� EDKNDQ� GL� &KLFDJR

VHQGLUL�� 6HEDOLNQ\D�� VHRUDQJ� DQJJRWD� NRPLVL

GLVHUWDVL�ODLQQ\D��VHRUDQJ�SURIHVRU�\DQJ�OHELK�VH�

QLRU��MXVWUX�PHQLODL�WHPXDQ�\DQJ�GLSHUROHK�VDQJ

NDQGLGDW� WHUVHEXW� VHEDJDL� VXDWX� WHPXDQ� \DQJ

EHQDU�EHQDU�PHUXSDNDQ�UHIOHNVL�RWHQWLN�GDUL�UHDOLWDV

NHKLGXSDQ�SDUD�WXQDZLVPD�\DQJ�GLWHOLWL��0HQXUXW

VDQJ�SURIHVRU��PDVDODK�DSDNDK�WHPXDQ�SHQHOLWLDQ

WHUVHEXW�PHUXSDNDQ�NHEHQDUDQ�\DQJ�EHUODNX�XPXP

�WKH� WUXWK��\DQJ�ELVD� GLJHQHUDOLVDVL�NH�SRSXODVL

DWDX� NRQWHNV� NHKLGXSDQ� WXQDZLVPD�\DQJ� OHELK

XPXP�EXNDQODK�VXDWX�WRORN�XNXU�XQWXN�PHQLODL

NXDOLWDV�GDQ�VLJQLILNDQVL�SHQHOLWLDQ�VDQJ�NDQGLGDW�

6HEDE��GDODP�SHQHOLWLDQ�VHPDFDP�LWX��\DQJ�OHELK

GLSHQWLQJNDQ�DGDODK�SHQHPXDQ�VXDWX�NHEHQDUDQ

�D�WUXWK��GDODP�VXDWX�NRQWHNV�VSHVLILN�

'DODP�NDVXV�VHPDFDP�LWX��WHQWX�DNDQ�PXQFXO

SHUWDQ\DDQ�� ³6LDSDNDK� \DQJ� VDODK"� $QJJRWD

NRPLVL�GLVHUWDVL�\DQJ�SHUWDPD�DWDX�\DQJ�NHGXD"´

-DZDEQ\D��\DQJ�SDOLQJ�EHUVDODK�DGDODK�VL�NDQGLGDW

GRNWRU�LWX� VHQGLUL�� �6HEDE��LD� WLGDN�VHFDUD� WHJDV

PHQMHODVNDQ�SRVLVL�PHWRGRORJL�SHQHOLWLDQ�\DQJ�LD

ODNXNDQ��.HWLGDNPDPSXDQ�PHQMHODVNDQ� SRVLVL
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PHWRGRORJL� LWX� VHQGLU L� GLVHEDENDQ� \DQJ

EHUVDQJNXWDQ�WLGDN�WDKX�SHUVSHNWLI�DWDX�SDUDGLJPD

NHLOPXDQ� \DQJ�PHQGDVDUL� NRQVHS�NRQVHS� VHUWD

NHUDQJND�WHRUL�\DQJ�GLWHOLWLQ\D�

.DVXV�NDVXV�VHUXSD�EDQ\DN�VHNDOL��GLWHPXL�

WHUOHELK�ODJL�GL�WDQDK�DLU���'DODP�VHMXPODK�NDVXV�

PDKDVLVZD�PHQMDGL� � ³NRUEDQ´� SHQLODLDQ� SDUD

SHQJXML�VNULSVL�\DQJ�PDVLQJ�PDVLQJ�PHQJJXQDNDQ

TXDOLW\� FULWHULD� EHUEHGD�� 'L� VDPSLQJ� NDUHQD

PDKDVLVZD�\DQJ�EHUVDQJNXWDQ�WLGDN�PDPSX�VHMDN

DZDO�PHQHQWXNDQ� SRVLVL�PHWRGRORJLQ\D�� SDUD

GRVHQ�SHPELPELQJ�GDQ�SHQJXML�MXJD�FHQGHUXQJ

PHPEHULNDQ�SHQLODLDQ�VHVXDL�GHQJDQ�SHUVSHNWLI

PHUHND� VHQGLUL�� � DWDX� EHUDQJJDSDQ� EDKZD

SHUVSHNWLI�\DQJ�LD�JXQDNDQ�VHEDJDL�VDWX�VDWXQ\D

SHUVSHNWLI���EDKNDQ�\DQJ�SDOLQJ�VXSHULRU�GL�DQWDUD

SHUVSHNWLI�ODLQ���'L�EDQ\DN�SHUJXUXDQ�WLQJJL��EDLN

GL� GDODP�QHJHUL� DWDXSXQ� GL� OXDU�� �0HWRGRORJL

3HQHOLWLDQ�\DQJ� GLDMDUNDQ�PHPDQJ�KDQ\D�YHUVL

WHUWHQWX�� \DQJ� EHUSLMDN� DWDV� SHUVSHNWLI� DWDX

SDUDGLJPD�WHUWHQWX��GDQ�LWX�VHULQJNDOL�NHPXGLDQ

GLSHUODNXNDQ� VHRODK�RODK� VHEDJDL� VDWX�VDWXQ\D

PHWRGRORJL�SHQHOLWLDQ�

.HWLGDNMHODVDQ� SDUDGLJPD� VHUWD� SRVLVL

PHWRGRORJL� MHODV�DNDQ�PHPSHUVXOLW� �PDKDVLVZD

VHZDNWX�PHODNXNDQ�SHQHOLWLDQ�� �.HVXOLWDQ�\DQJ

PXQFXO�� DQWDUD� ODLQ�� \DQJ� EHUVDQJNXWDQ� WLGDN

PHPSXQ\DL� SHJDQJDQ� MHODV� WHQWDQJ� DSD� \DQJ

KDUXV�GLODNXNDQ�GDQ�DSD�\DQJ�WLGDN�VHOD\DNQ\D

GLODNXNDQ��0LVDOQ\D��DSDNDK�LD�KDUXV�PHPEXDW

DUJXPHQWDVL�EDKZD�NDVXV�\DQJ�GLWHOLWL�PHZDNLOL

VXDWX� SRSXODVL"�$SDNDK� �PHWRGH� SHQJXPSXODQ

GDWD�GDQ�PHWRGH�DQDOLVLV�\DQJ�GLODNXNDQ�PHPHQXKL

V\DUDW"� $SD� NHOHPDKDQ� GDQ� NHWHUEDWDVDQ

SHQHOLWLDQ�\DQJ�LD�ODNXNDQ"��3HUWDQ\DDQ�VHPDFDP

LWX� VXOLW� GLMDZDE� ELOD� WLGDN� WDKX� SHUVLV� SRVLVL

PHWRGRORJL�SHQHOLWLDQ�\DQJ�GLJXQDNDQ��6HODLQ�DNDQ

PHQ\XOLWNDQ�VL�PDKDVLVZD�GDODP�PHQHWDSNDQ�JRRG�

QHVV� DWDX� TXDOLW\� FULWHULD� GDODP�PHODNXNDQ

SHQHOLWLDQ��MXJD�DNDQ�PHQ\HEDENDQ�KDVLOQ\D�DPDW

WHUEXND�WHUKDGDS�NULWLN�GDUL�EHUEDJDL�SHUVSHNWLI

\DQJ�EHUEHGD�

%HEHUDSD�3HQJHORPSRNDQ�3DUDGLJPD

0HWRGRORJL�SHQHOLWLDQ�EXNDQ�KDQ\D�VHNDGDU

NXPSXODQ�PHWRGH�DWDX�WHNQLN�SHQHOLWLDQ��PHODLQNDQ

VXDWX�NHVHOXUXKDQ�ODQGDVDQ�QLODL�QLODL��NKXVXVQ\D

\DQJ�PHQ\DQJNXW� ILOVDIDW� NHLOPXDQ��� DVXPVL�

DVXPVL��HWLND��GDQ�QRUPD�\DQJ�PHQMDGL�DWXUDQ�

DWXUDQ�VWDQGDU�\DQJ�GLJXQDNDQ�XQWXN�PHQDIVLUNDQ

VHUWD�PHQ\LPSXONDQ�GDWD�SHQHOLWLDQ��GL�GDODPQ\D�

WHUPDVXN�MXJD�NULWHULD�XQWXN�PHQLODL�NXDOLWDV�KDVLO

SHQHOLWLDQ�� � 3HPEHGDDQ� DQWDUD� PHWRGH� GDQ

PHWRGRORJL� WHUVHEXW� GLNHPXNDNDQ� ROHK� %DLOH\

��������������VHEDJDL�EHULNXW��%\�³PHWKRG´�ZH�VLP�

SO\�PHDQ�WKH�UHVHDUFK�WHFKQLTXH�RU�WRRO�XVHG�WR

JDWKHU�GDWD�������%\�³PHWKRGRORJ\´�ZH�PHDQ�WKH

SKLORVRSK\�RI�WKH�UHVHDUFK�SURFHVV��7KLV�LQFOXGH

WKH�DVVXPSWLRQV�DQG�YDOXHV�WKDW�VHUYH�DV�D�UDWLR�

QDOH� IRU�UHVHDUFK�DQG�WKH�VWDQGDUGV�RU�FULWHULD

WKH� UHVHDUFKHU� XVHV� IRU� LQWHUSUHWLQJ� GDWD� DQG

UHDFKLQJ�FRQFOXVLRQV�

0HWRGRORJL� SHQHOLWLDQ�� GHQJDQ� GHPLNLDQ�

VHEHQDUQ\D� WLGDN� WHUOHSDV�GDUL� VXDWX�SDUDGLJPD

NHLOPXDQ�WHUWHQWX���/HELK�VSHVLILN�ODJL��PHWRGRORJL

SHQHOLWLDQ�PHUXSDNDQ�LPSOLNDVL�DWDX�NRQVHNXHQVL

ORJLV�GDUL�QLODL�QLODL��DVXPVL�DVXPVL��DWXUDQ�DWXUDQ

VHUWD�NULWHULD�\DQJ�PHQMDGL�EDJLDQ�LQWHJUDO�GDUL

VXDWX�SDUDGLJPD��

%HUEHGD�GHQJDQ�LOPX�LOPX�DODP�VHUWD�ILVLND

\DQJ� SDGD� HUD� WHUWHQWX� KDQ\D�PHPLOLNL� VDWX

SDUDGLJPD�±�VHSHUWL�SDUDGLJPD�1HZWRQLDQ��\DQJ

NHPXGLDQ�GLJDQWLNDQ�ROHK�SDUDGLJPD�UHODWLYLWDV�

Q\D�(LQVWHLQ�±�PDND�LOPX�LOPX�VRVLDO�PHUXSDNDQ

VXDWX�PXOWL�SDUDGLJP�VFLHQFH��GL�PDQD�EHUEDJDL

SDUDGLJPD�ELVD�WDPSLO�EHUVDPD�VDPD�GDODP�VXDWX

HUD�

8VDKD��XQWXN��PHQJHORPSRNNDQ�WHRUL�WHRUL

GDQ�SHQGHNDWDQ�NH�GDODP�VHMXPODK�SDUDGLJPD�\DQJ

GLODNXNDQ� VHMDXK� LQL� WHODK� PHQJKDVLONDQ

SHQJHORPSRNDQ� \DQJ� DPDW� EHUYDULDVL�� .LQORFK

��������FRQWRKQ\D��PHQJLGHQWLILNDVL�VHNXUDQJQ\D

HQDP�SDUDGLJPD�DWDX�SHUVSHNWLI�WHRUHWLNDO���2UJDQLF

3DUDGLJP��&RQIOLFW�3DUDGLJP��6RFLDO�%HKDYLRU�

LVP�� 6WUXFWXUH�)XQFWLRQDOLVP��0RGHUQ�&RQIOLFW

7KHRU\�� GDQ� 6RFLDO�3V\FKRORJLFDO� 3DUDGLJP��

7HWDSL��&URWW\��������PHQJHORPSRNNDQ�WHRUL�WHRUL

VRVLDO�� DQWDUD� ODLQ�� NH� GDODP� 3RVLWLYLVP�

,QWHUSUHWLYLVP��&ULWLFDO� ,QTXLU\��)HPLQLVP�� GDQ

3RVWPRGHUQLVP�� %XUUHO� GDQ�0RUJDQ� ������

PHQJHORPSRNNDQ�WHRUL�WHRUL�GDQ�SHQGHNDWDQ�GDODP

LOPX�LOPX�VRVLDO�NHGDODP�HPSDW�SDUDGLJPD��OLKDW
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6NHPD������5DGLFDO�+XPDQLVW�3DUDGLJP���5DGLFDO�6WUXFWXUDOLVW�3DUDGLJP���,QWHUSUHWLYH�3DUDGLJP��GDQ

)XQFWLRQDOLVW�3DUDGLJP��1DPXQ��EDKDVDQ�PHUHND�WLGDN�VHFDUD�MHODV�PHQXQMXNNDQ�LPSOLNDVL�PHWRGRORJL

GDUL�PDVLQJ�PDVLQJ�SDUDGLJPD�

��5$',&$/�+80$1,60

x�$QDUFKLVWLF

���LQGLYLGXDOLVP

x�)UHQFK

��H[LVWHQWLDOLVP x�&ULWLFDO

����WKHRU\

68%-(&7,9(

x�3KHQRPHQRORJ\

x�+HUPHQHXWLFV

�������x��3KHQRPHQRORJLFDO

�����������VRFLRORJ\

6NHPD��D

3(0(7$$1�7(25,�7(25,�626,$/
�%XUUHO�DQG�0RUJDQ��GDODP�5RVHQJUHHQ�������

�����5$',&$/�6758&785$/,60

7KH� 6RFLRORJ\� RI�5DGLFDO� &KDQJH

2%-(&7,9(

x�&RQWHPSRUDU\
���0HGLWHUDQLDQ
����0DU[LVP

x��5XVVLDQ
����VRFLDO
�����WKHRU\

��������x�&RQIOLFW
������������WKHRU\

�����������x ,QWHJUDWLYH

WKHRU\

x�6RFLDO�V\VWHP

����WKHRU\

x�,QWHUDFWLRQLVPDQG�6RFLDO�DFWLRQ�WKHRU\

���,17(535(7,9(�62&,2/2*< ���)81&7,21$/,67�62&,2/2*<

�����7KH�6RFLRORJ\�RI�5HJXODWLRQ
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6HPHQWDUD� LWX�� *XED� GDQ�/LQFROQ� ������

PHQJDMXNDQ� � WLSRORJL� \DQJ�PHQFDNXS� HPSDW

SDUDGLJPD���3RVLWLYLVP��3RVWSRVLWLYLVP���&ULWLFDO

7KHRULHV� HW� DO��� GDQ�&RQVWUXFWLYLVP�� PDVLQJ�

PDVLQJ�GHQJDQ�LPSOLNDVL�PHWRGRORJL�WHUVHQGLUL�

7HWDSL�VHMXPODK�LOPXZDQ�VRVLDO�ODLQ�PHOLKDW

SRVLWLYLVP� GDQ� SRVWSRVLWLYLVP� ELVD� GLVDWXNDQ

VHEDJDL� FODVVLFDO� SDUDGLJP� � NDUHQD� GDODP

SUDNWHNQ\D�LPSOLNDVL�PHWRGRORJL�NHGXDQ\D�WLGDN

MDXK�EHUEHGD��.DUHQD�LWX�SXOD��XQWXN�NHSHQWLQJDQ

PHPSHUPXGDK� EDKDVDQ� WHQWDQJ� LPSOLNDVL

PHWRGRORJL�GDUL�VXDWX�SDUDGLJPD��PDND�WHRUL�WHRUL

GDQ� SHQHOLWLDQ� LOPLDK� NRPXQLNDVL� FXNXS

GLNHORPSRNNDQ�NH�GDODP�WLJD�SDUDGLJPD��\DNQL�

�� &ODVVLFDO�SDUDGLJP��\DQJ�PHQFDNXS�SRVLWLY�

LVP�GDQ�SRVWSRVLWLYLVP��

�� &ULWLFDO�SDUDGLJP��GDQ

�� &RQVWUXFWLYLVP�SDUDGLJP�

6NHPD��E

3(0(7$$1� 7(25,�7(25,� 0(',$� '$/$0� (03$7� 3$5$',*0$

0F4XDLO��'HQLV� ��������0DVV�&RPPXQLFDWLRQ

'RPLQDQFH

5DGLFDO� +XPDQLVP
FHQWULIXJDO���

FHQWULIXJDO���

5DGLFDO 6WUXFWXUDOLVP

��0DU[LVW

��FULWLFDO�WKHRU\
��0DU[LVW

� �PDWHULDOLVW

��0DVV�6RFLH\

���WKHRU\��+HJHPRQ\�WKHRU\

���*UDPVFL�

�� 3ROLWLFDO�HFRQRPLF� WKHRU\
��)UDQNIXUW�VFKRRO

���$GRUQR�
��6RFLDO�FXOWXUDO

���DSSURDFK VRFLDO

6RFLHW\� FHQWHUHG

PDWHULDO� �� EHKDYLRUDO

)XQFWLRQDOLVP

��FHQWULIXJDO����

��FHQWULIXJDO����

3OXUDOLVP

WHFKQRORJ\
0HGLD� FHQWHUHG

FRQWHQW

��,QGLYLGXDO

� � IXQFWLRQDOLVP ���6WUXFWXUDO

� � �)XQFWLRQDOLVP

,QWHUSUHWLYH�6RFLRORJ\
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7HUOHSDV�GDUL�YDULDVL�SHPHWDDQ�SDUDGLJPD�\DQJ�DGD��SDGD�LQWLQ\D�VHWLDS�SDUDGLJPD�GDSDW�GLEHGDNDQ

GDUL�SDUDGLJPD�ODLQQ\D��DWDV�GDVDU�VHMXPODK�KDO��DQWDUD�ODLQ�NRQVHSVL�WHQWDQJ�LOPX�LOPX�VRVLDO��DWDXSXQ

DVXPVL�DVXPVL�WHQWDQJ�PDV\DUDNDW��PDQXVLD��UHDOLWDV�VRVLDO��NHEHUSLKDNNDQ�PRUDO��GDQ�MXJD�FRPPLWPHQW

WHUKDGDS�QLODL�QLODL�WHUWHQWX�

7DEHO��

7,*$�3(563(.7,)�3$5$',*0$�,/08�626,$/

3$5$',*0$

7(25,�7(25,�.5,7,6

0HQGHILQLVLNDQ�LOPX

VRVLDO� VHEDJDL� VXDWX

SURVHV� \DQJ� VHFDUD� NULWLV

EHUXVDKD� PHQJXQJNDS

³WKH� UHDO� VWUXFWXUHV´

GLEDOLN�LOXVL�� IDOVH�QHHGV�

\DQJ�GLQDPSDNNDQ�GXQLD

PDWHUL�� GHQJDQ� WXMXDQ

PHPEDQWX� PHPEHQWXN

VXDWX� NHVDGDUDQ� VRVLDO

DJDU� PHPSHUEDLNL� GDQ

PHQJXEDK� NRQGLVL

NHKLGXSDQ�PDQXVLD

3$5$',*0$�./$6,.

0HQHPSDWNDQ� LOPX� VRVLDO

VHSHUWL�KDOQ\D�LOPX�LOPX�DODP

GDQ� ILVLND�� GDQ� VHEDJDL

PHWRGH� \DQJ� WHURUJDQLVLU

XQWXN� PHQJ�NRPELQDVLNDQ

GHGXFWLYH� ORJLF � GHQJDQ

SHQJDPDWDQ� HPSLULV�� JXQD

VHFDUD� SUREDELOLVWLN

PHQHPXNDQ� ²� DWDX

PHPSHUROHK� NRQILUPDVL

WHQWDQJ� ±� KXNXP� VHEDE�

DNLEDW�\DQJ�ELVD�GLJXQDNDQ

PHPSUHGLNVL�SROD�SROD�XPXP

JHMDOD�VRVLDO�WHUWHQWX�

$VXPVL�DVXPVL�(SLVWHPRORJL��2QWRORJL��GDQ�0HWRGRORJL�GDODP�3DUDGLJPD

%HUKXEXQJ�PHWRGRORJL�SHQHOLWLDQ�PHUXSDNDQ�LPSOLNDVL�GDUL�VXDWX�SDUDGLJPD��GDQ�NDUHQD�GDODP

ELGDQJ�LOPX�LOPX�VRVLDO�WHUGDSDW�VHMXPODK�SDUDGLJPD��PDND�PHWRGRORJL�SHQHOLWLDQ�GDODP�LOPX�LOPX�VRVLDO

EXNDQODK�VXDWX�NHVDWXDQ�GLVLSOLQ�\DQJ�PRQROLWLN�

7HUGDSDW�EHUEDJDL�YDULDQ� DWDX�SHUVSHNWLI�PHWRGRORJL� LOPX�LOPX� VRVLDO��0DVLQJ�PDVLQJ�YDULDQ

PHWRGRORJL��VHODLQ�GLGDVDUNDQ�DWDV�SDUDGLJPD�DWDX�SHUVSHNWLI�WHRUHWLN�VHUWD�HSLVWHPRORJL�\DQJ�EHUEHGD

�GDQ�EDQ\DN�GL�DQWDUDQ\D�EDKNDQ�VDOLQJ�EHUWRODN�EHODNDQJ���PHUHND�SXQ�PHPLOLNL�SLOLKDQ�PHWRGH�PHWRGH

SHQHOLWLDQ�\DQJ�EHUEHGD�SXOD�

.HWHUNDLWDQ�DQWDUD�SDUDGLJPD�GHQJDQ�PHWRGRORJL�GDQ�PHWRGH�SHQHOLWLDQ�WHUVHEXW�ELVD�GLVLPSXONDQ

PHODOXL�JDPEDUDQ�&URWW\���������\DQJ�DQWDUD�ODLQ�ELVD�GLMHODVNDQ�PHODOXL�EDQWXDQ�7DEHO��D�

3$5$',*0$

�������.216758.7,9,60(

0HPDQGDQJ� LOPX� VRVLDO

VHEDJDL� DQDOLVLV� VLVWHPDWLV

WHUKDGDS�VRFLDOO\�PHDQLQJ�

IXO� DFWLRQ � PHODOXL

SHQJDPDWDQ� ODQJVXQJ� GDQ

ULQFL�WHUKDGDS�SHODNX�VRVLDO

GDODP� VHWWLQJ� NHVHKDULDQ

\DQJ�DODPLDK��DJDU�PDPSX

PHPDKDPL�GDQ�PHQDIVLUNDQ

EDJDLPDQD� � SDUD� SHODNX

VRVLDO� \DQJ� EHUVDQJNXWDQ

PHQFLSWDNDQ� � GDQ

PHPHOLKDUD� � �� PHQJHOROD

GXQLD�VRVLDO�PHUHND�



0(',$725�� �9RO����� � � �1R��� � � ���������

7DEHO��D

(3,67(02/2*,���3(563(.7,)�7(25(7,.$/���0(72'2/2*,����0(72'(

�OLKDW�&URWW\���������

7DEHO��E

',0(16,�',0(16,�3$5$',*0$

��OLKDW�*XED��������

(3,67(02/2*< 7+(25(7,&$/

3(563(&7,9(

���2EMHNWLYLVP 3RVLWLYLVP

�DQG�SRVW�SRVLWLYLVP�

���&RQVWUXFWLYLVP ,QWHUSUHWLYLVP�

6\PEROLF

,QWHUDFWLRQLVP

3KHQRPHQRORJ\

+HUPHQHXWLFV

���6XEMHFWLYLVP &ULWLFDO�,QTXLU\

�����DQG�WKHLU�YDULDQWV�

0(7+2'2/2*<

��([SHULPHQWDO

���UHVHDUFK

��6XUYH\�UHVHDUFK

��(WKQRJUDSK\

��3KHQRPHQRORJLFDO

���UHVHDUFK

��*URXQGHG�WKHRU\

��+HXULVWLF�,QTXLU\

��$FWLRQ�UHVHDUFK

��'LVFRXUVH�DQDO\VLV

0(7+2'6

��0HDVXUHPHQW��VFDOLQJ�

��6DPSOLQJ

��4XHVWLRQDLUH

��2EVHUYDWLRQ

��3DUWLFLSDQW�2EVHUYDWLRQ

��,QWHUYLHZ

��)RFXV�JURXS

��&DVH�VWXG\

��/LIH�KLVWRU\

��&RPSDUDWLYH�DQDO\VLV

��'RFXPHQW�DQDO\VLV�

��,QWHUSUHWDWLYH�PHWKRGV

��&RQWHQW�DQDO\VLV

2172/2*<

$VXPVL�WHQWDQJ

³UHDOLWDV´

:KDW�LV�WKH�QDWXUH�RI�³UHDO�

LW\´"

0(7+2'2/2*<

$VXPVL�PHWRGRORJLV�WHQWDQJ

EDJDLPDQD�SHQHOLWL

PHPSHUROHK�SHQJHWDKXDQ

+RZ�VKRXOG�WKH�LQTXLUHU�JR

DERXW�ILQGLQJ�RXW�NQRZO�

HGJH"

(3,67(02/2*<

$VXPVL�WHQWDQJ�KXEXQJDQ�DQWDUD

SHQHOLWL�GDQ�\DQJ�GLWHOLWL�

:KDW�LV�WKH�QDWXUH�RI�WKH�UHODWLRQ�

VKLS�EHWZHHQ���WKH�LQTXLUHU�DQG�WKH

NQRZDEOH"
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'DODP�7DEHO��D��VHFDUD�WDN�ODQJVXQJ�&URWW\

WHODK�PHQJLGHQWLILNDVL���SDUDGLJPD��\DQJ�NXUDQJ

OHELK�LGHQWLN�GHQJDQ�SHQJHORPSRNNDQ�SDUDGLJPD

GDODP�7DEHO����3DUDGLJPD���GDODP�7DEHO���NXUDQJ

OHELK� DGDODK� SDUDGLJPD�.ODVLN� VHEDJDLPDQD

GLNHPXNDNDQ�GDODP�7DEHO����VHGDQJNDQ�SDUDGLJPD

�� DGDODK� SDUDGLJPD� .RQVWUXNWLYLVPH�� GDQ

SDUDGLJPD���DGDODK�SDUDGLJPD�7HRUL�WHRUL�.ULWLV��

0DVLQJ�PDVLQJ�SDUDGLJPD�GLGDVDUNDQ�DWDV

HSLVWHPRORJL�GDQ�SHUVSHNWLI�WHRUHWLNDO�WHUVHQGLUL�

6HODLQ� LWX�� PDVLQJ�PDVLQJ� HSLVWHPRORJL� GDQ

SHUVSHNWLI�WHRUHWLNDO�MXJD�PHPEDZD�LPSOLNDVL�EHUXSD

SHQHQWXDQ�YDULDQ�PHWRGRORJL�PDQD�\DQJ�KDUXV

GLWHUDSNDQ��$NKLUQ\D��VHWLDS�YDULDQ�PHWRGRORJL

PHPLOLNL�SUHIHUHQVL�PHWRGH�PHWRGH�WHUWHQWX�\DQJ

GLQLODL� WHSDW� XQWXN� GLJXQDNDQ� GDODP� VXDWX

SHQHOLWLDQ��GDQ�MXJD�WRORN�XNXU�WHUVHQGLUL�GDODP

PHQLODL�DSDNDK�VXDWX�KDVLO�SHQHOLWLDQ�PHQMDZDE

SHUPDVDODKDQ�\DQJ�GLDMXNDQ��DWDX�DSDNDK�VXDWX

SHQHOLWLDQ�³EHUNXDOLWDV´�DWDX�WLGDN��.HVHOXUXKDQ

HSLVWHPRORJL��SHUVSHNWLI�WHRUHWLNDO��PHWRGRORJL��GDQ

PHWRGH�PHWRGH�LWX�ELVD�NLWD�VHEXW�VHEDJDL�VXDWX

SDUDGLJPD��

6HEDJDL�FRQWRK��SHUVSHNWLI�WHRUHWLNDO�V\PEROLF

LQWHUDFWLRQLVP�GLGDVDUNDQ�DWDV�HSLVWHPRORJL�\DQJ

GLVHEXW� VHEDJDL� FRQVWUXFWLYLVP�� (SLVWHPRORJL

VHQGLUL�ELVD�GLGHILQLVLNDQ�VHEDJDL��������WKH�WKHRU\�RI

NQRZOHGJH�HPEHGGHG�LQ�WKH�WKHRUHWLFDO�SHUVSHF�

WLYH� DQG� WKHUHE\� LQ� WKH�PHWKRGRORJ\� � �&URWW\�

��������� 3HUVSHNWLI� WHRUHWLNDO� V\PEROLF

LQWHUDFWLRQLVP�\DQJ�GLGDVDUNDQ�DWDV�HSLVWHPRORJL

\DQJ�GLVHEXW�FRQVWUXFWLYLVP� MXJD� WLGDN� WHUOHSDV

GDUL� SHQHUDSDQ� PHWRGRORJL� WHUWHQWX� VHEDJDL

LPSOLNDVL��DQWDUD�ODLQ��SHQHUDSDQ�PHWRGRORJL�HWK�

QRJUDSK\�� �0HWRGRORJL� HWKQRJUDSK\�PHPLOLNL

NHFHQGHUXQJDQ�DWDX�SUHIHUHQVL�XQWXN�PHQHUDSNDQ

PHWRGH�PHWRGH�WHUWHQWX�SXOD�\DQJ�GLQLODL�WHSDW�

VHSHUWL�PHWRGH� SHQJXPSXODQ� GDWD� SDUWLFLSDQW

REVHUYDWLRQ�

7LDS�SDUDGLJPD²VHEDJDL�VXDWX�PHQWDO�ZLQ�

GRZ�DWDX�ZRUOG�YLHZ�\DQJ�GLJXQDNDQ�ROHK�VXDWX

NRPXQLWDV�LOPXZDQ�WHUWHQWX�XQWXN�PHPSHODMDUL

REMHN� NHLOPXDQ�PHUHND²PXQJNLQ� EHUWRODN�

EHODNDQJ�VDWX�VDPD�ODLQ�GDQ�VXOLW�GLSHUWHPXNDQ�

6HEDE��PDVLQJ�PDVLQJ�SDUDGLJPD�PHPLOLNL�DVXPVL�

DVXPVL�VHUWD�SHQMHODVDQ�PHQJHQDL�UHDOLWDV�VRVLDO

WHUVHQGLUL��\DQJ�VXOLW�XQWXN�GLEDQGLQJNDQ�VDWX�SHU

VDWX��LQFRPPHQVXUDEOH��EHUGDVDUNDQ�VLVWHP�QLODL

LQGHSHQGHQ�WHUWHQWX��³«�SDUDGLJPV�DUH�LQFRP�

PHQVXUDEOH��7KDW�LV�WKH�DVVXPSWLRQV�DQG�H[SOD�

QDWLRQV�RI�WZR�RU�PRUH�SDUDGLJPV�ZLWKLQ�D�JLYHQ

GLVFLSOLQH� DUH� VR� GLIIHUHQW� WKDW� WKH\� FDQQRW� EH

FRPSDUHG�E\�PHDQV�RI�DQ�LQGHSHQGHQW�YDOXH�V\V�

WHP��7KXV�DGKHUHQFH�WR�RQH�SDUDGLJP�IRUHFORVHV

WKH�SRVVLELOLW\�RI�WKH�DFFHSWDQFH�RI�D�FRPSHWLQJ

RQH´��/LQGORI������������

%LOD�'HQ]LQ�GDQ�/LQFROQ�PHQLODL��³$��SDUD�

GLJP�HQFRPSDVVHV�WKUHH�HOHPHQWV��HSLVWHPRORJ\�

RQWRORJ\��GDQ�PHWKRGRORJ\��OLKDW�'HQ]LQ�GDQ�/LQ�

FROQ�������������PDND�SHUEHGDDQ�DQWDUSDUDGLJPD

ELVD�PHOLSXWL�SHUEHGDDQ�\DQJ�PHQGDVDU�GDUL�VHJL

RQWRORJL�� HSLVWHPRORJL�� GDQ� PHWRGRORJL�

3HUEHGDDQ�\DQJ�SDUDGLJPDWLN�DQWDUD�GXD�SHQHOLWL

±� DWDX� SHUEHGDDQ� \DQJ� PHQFDNXS� GLPHQVL

HSLVWHPRORJL�� RQWRORJL�� GDQ�PHWRGRORJL� ±� DNDQ

PHQ\HEDENDQ�NHGXDQ\D�WLGDN�ELVD�GLSHUWHPXNDQ

GDQ�EHNHUMDVDPD�

(PSDW�SDUDGLJPD�\DQJ�GLNHPXNDNDQ�%XUUHO

GDQ�0RUJDQ��GDODP�5RVHQJUHHQ�������OLKDW�6NHPD

�D����VHEDJDL�FRQWRK��VHEHQDUQ\D�EHUDQJNDW�GDUL

SHQJXWXEDQ� WHRUL�WHRUL� VRVLDO� GDODP� VHEXDK

NRQWLQXP� DQWDUD� NRQVHSVL� \DQJ� PHQHNDQNDQ

VXEMHNWLYLWDV� GL� NXWXE� \DQJ� VDWX� GHQJDQ

REMHNWLYLWDV�GL�NXWXE�\DQJ�ODLQ��'DODP�NRQWLQXP

REMHNWLI�VXEMHNWLI�WHUVHEXW��VHNXUDQJQ\D�WHUGDSDW

SHQJXWXEDQ�PHQ\DQJNXW�HPSDW�DVXPVL�PHQJHQDL

LOPX�LOPX�VRVLDO�

3HUWDPD��GDUL�VHJL�RQWRORJL��SHQJXWXEDQ�DQWDUD

UHDOLVPH���QRPLQDOLVPH��GDUL�VHJL�HSLVWHPRORJL�

SHQJNXWXEDQ� DQWDUD� SRVLWLYLVP�DQWLSRVLWLYLVP�

GDUL� VHJL�PHWRGRORJL�� DQWDUD� QRPRWKHWLF�LGHR�

JUDSKLF�� NHPXGLDQ� GDUL� VHJL� DVXPVL� WHQWDQJ

PDQXVLD��NXWXE�REMHNWLYLV�EHUDQJNDW�GDUL�DVXPVL

\DQJ�GHWHUPLQLVWLN��VHGDQJNDQ�NXWXE�VXEMHNWLYLV

EHUSLMDN�SDGD�DVXPVL�YROXQWDULVWLN��5RVHQJUHHQ�

���������������

'L� OXDU� GLPHQVL�GLPHQVL� HSLVWHPRORJL�

RQWRORJL�� GDQ�PHWRGRORJL�� VHMXPODK� SDNDU� ODLQ

VHFDUD�LPSOLVLW�DWDXSXQ�HNVSOLVLW�PHQLODL�VHEXDK

SDUDGLJPD�MXJD�PHPXDW�HOHPHQ�D[LRORJ\��OLKDW�D�O��

/LWWOHMRKQ�����������������\DQJ�EHUNDLWDQ�GHQJDQ

SRVLVL�YDOXH�MXGJPHQWV��HWLND��DWDX�SLOLKDQ�PRUDO

SHQHOLWL� GDODP�PHODNXNDQ�VXDWX� SHQHOLWLDQ� GDQ

NHJLDWDQ�LOPLDK�
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2OHK�NDUHQD�LWX��SHUEHGDDQ�DQWDU�SDUDGLJPD

WHUVHEXW� MXJD� ELVD� GLEDKDV� GDUL� HPSDW� GLPHQVL�

\DNQL�

�� �(SLVWHPRORJLV��\DQJ�DQWDUD�ODLQ�PHQ\DQJNXW

DVXPVL�PHQJHQDL�KXEXQJDQ�DQWDUD�SHQHOLWL�GDQ

\DQJ�GLWHOLWL�GDODP�SURVHV�XQWXN�PHPSHUROHK

SHQJHWDKXDQ� PHQJHQDL� REMHN� \DQJ

GLWHOLWL�.HVHPXDQ\D� PHQ\DQJNXW� WHRUL

SHQJHWDKXDQ� �WKHRU\� RI� NQRZOHGJH�� \DQJ

PHOHNDW�GDODP�SHUVSHNWLI�WHRUL�GDQ�PHWRGRORJL�

�� 2QWRORJLV�� \DQJ� EHUNDLWDQ� GHQJDQ� DVXPVL

PHQJHQDL� REMHN� DWDX� UHDOLWDV� VRVLDO� \DQJ

GLWHOLWL�

�� 0HWRGRORJLV�� \DQJ� EHULVL� DVXPVL�DVXPVL

PHQJHQDL� EDJDLPDQD� FDUD� PHPSHUROHK

7DEHO��D

3(5%('$$1��2172/2*,6

.5,7,6

+LVWRULFDO�UHDOLVP�

5HDOLWDV� \DQJ� WHUDPDWL

PHUXSDNDQ� UHDOLWDV� ³VHPX´

�YLUWXDO� UHDOLW\�� \DQJ� WHODK

WHUEHQWXN�ROHK�SURVHV�VHMDUDK

GDQ� NHNXDWDQ�NHNXDWDQ

VRVLDO��EXGD\D��GDQ�HNRQRPL�

SROLWLN

.216758.7,9,6

5HODWLYLVP�

5HDOLWDV� PHUXSDNDQ

NRQVWUXNVL� VRVLDO

.HEHQDUDQ� VXDWX� UHDOLWDV

EHUVLIDW� UHODWLI�� EHUODNX

VHVXDL� NRQWHNV� VSHVLILN

\DQJ� GLQLODL� UHOHYDQ� ROHK

SHODNX�VRVLDO�

./$6,.

&ULWLFDO�UHDOLVP�

$GD� UHDOLWDV� \DQJ� ³UHDO´� \DQJ

GLDWXU� ROHK� � NDLGDK�� WHUWHQWX

\DQJ� EHUODNX� XQLYHUVDO�

ZDODXSXQ� NHEHQDUDQ

SHQJHWDKXDQ� WVE�� � PXQJNLQ

KDQ\D� ELVD� GLSHUROHK� VHFDUD

SUREDELOLVWLN

./$6,.

'XDOLVW�REMHFWLYLVW�

$GD�UHDOLWDV�REMHNWLI��VHEDJDL

VXDWX�UHDOLWDV�\J�H[WHUQDO�GL

OXDU� GLUL� SHQHOLWL� 3HQHOLWL

KDUXV� VHMDXK� PXQJNLQ

PHPEXDW�MDUDN�GHQJDQ�REMHN

SHQHOLWLDQ�

7DEHO��E

3(5%('$$1�(3,67(02/2*,6

.5,7,6

7UDQVDFWLRQDOLVW�VXEMHFWLYLVWÂ

+XEXQJDQ�SHQHOLWL�GHQJDQ�\DQJ

GLWHOLWL�VHODOX�GLMHPEDWDQL�QLODL�

QLODL� WHU WHQWX�� 3HPDKDPDQ

WHQWDQJ� VXDWX� UHDOLWDV� PHUX�

SDNDQ�YDOXH�PHGLDWHG�ILQGLQJV

.216758.7,9,6

7UDQVDFWLRQDOLVW�VXEMHFWLYLVWÂ

3HPDKDPDQ�VXDWX�UHDOLWDV��DWDX

WHPXDQ� VXDWX� SHQHOLWLDQ

PHUXSDNDQ� SURGXN� LQWHUDNVL

SHQHOLWL�GHQJDQ�\DQJ�GLWHOLWL�

SHQJHWDKXDQ� PHQJHQDL� VXDWX� REMHN

SHQJHWDKXDQ�

�� $NVLRORJLV�� \DQJ� EHUNDLWDQ� GHQJDQ� SRVLVL

YDOXH� MXGJPHQWV�� HWLND�� GDQ� SLOLKDQ� PRUDO

SHQHOLWL�GDODP�VXDWX�SHQHOLWLDQ�

7DEHO��D����G��PHUXSDNDQ�LGHQWLILNDVL�SHUEHGDDQ

DQWDUD�SDUDGLJPD�NODVLN��NULWLV��GDQ�NRQVWUXNWLYLV�

EHUGDVDUNDQ�HPSDW�HOHPHQ�\DQJ�GLPLOLNL�VHWLDS

SDUDGLJPD��HSLVWHPRORJL��RQWRORJL��PHWRGRORJL�

GDQ�DNVLRORJL���\DQJ�PHUXSDNDQ�UDQJNXPDQ�DWDX

SHQ\LPSXODQ�GDUL�VHMXPODK�NHSXVWDNDDQ��D�L���*XED�

������'HQ]LQ�DQG�/LQFROQ��������&URWW\��������

7DEHO���PHUXSDNDQ�LOXVWUDVL�WDPEDKDQ�XQWXN

PHQJJDPEDUNDQ� SHUEHGDDQ� DQWDUD� SHQHOLWLDQ



���'HGG\�1��+LGD\DW�� � 0HWRGRORJL�3HQHOLWLDQ� GDODP�6HEXDK�0XOWL�3DUDGLJP�6FLHQFH

�������������./$6,.

2EVHUYHU

� 1LODL�� HWLND� GDQ� SLOLKDQ

PRUDO�KDUXV�EHUDGD�GL�OXDU

SURVHV�SHQHOLWLDQ

���3HQHOLWL�EHUSHUDQ�VHEDJDL

GLVLQWHUHVWHG�VFLHQWLVW

� 7XMXDQ�SHQHOLWLDQ�

(NVSODQDVL�� SUHGLNVL� GDQ

NRQWURO�UHDOLWDV�VRVLDO

7DEHO��F

3(5%('$$1�$.6,2/2*,6

������������������.5,7,6

$FWLYLVW

� 1LODL�� HWLND� GDQ� SLOLKDQ

PRUDO�PHUXSDNDQ�EDJLDQ

WDN� WHUSLVDK�NDQ� GDUL

SHQHOLWLDQ

� 3HQHOLWL�PHQHPSDWNDQ�GLUL

VHEDJDL�WUDQVIRUPDWLYH�LQ�

WHOOHFWXDO�� DGYRNDW� GDQ

DNWLYLV

� 7XMXDQ� SHQHOLWLDQ�� NULWLN

VRVLDO� � WUDQVIRUPDVL�

HPDQVLSDVL�GDQ�VRFLDO�HP�

SRZHUPHQW

���������.216758.7,9,6

)DFLOLWDWRU

� 1LODL��HWLND�GDQ�SLOLKDQ

PRUDO�PHUXSDNDQ�EDJLDQ

WDN�WHUSLVDK�NDQ�GDUL

SHQHOLWLDQ

� 3HQHOLWL�VHEDJDL�SDVVLRQ�

DWH�SDUWLFLSDQW�

IDVLOLWDWRU�\DQJ

PHQMHPEDWDQL

NHUDJDPDQ�VXEMHNWLYLWDV

SHODNX�VRVLDO

� 7XMXDQ�SHQHOLWLDQ�

UHNRQVWUXNVL�UHDOLWDV

VRVLDO�VHFDUD�GLDOHNWLV

DQWDUD�SHQHOLWL�GDQ�\DQJ

GLWHOLWL�

7DEHO��G

3(5%('$$1�0(72'2/2*,6

����������������./$6,.

,QWHUYHQWLRQLVW�

3HQJXMLDQ� KLSRWHVLV� GDODP

VWUXNWXU� K\SRWKHWLFR�GHGXF�

WLYH� PHWKRG�� PHODOXL� ODE�

HNVSHULPHQ� DWDX� VXUYH\

HNVSODQDWLI�� GHQJDQ� DQDOLVLV

NXDQWLWDWLI

.ULWHULD� NXDOLWDV� SHQHOLWLDQ�

2EMHFWLYLW\��5HOLDELOLW\�DQG�9D�

OLGLW\��LQWHUQDO�GDQ�H[WHUQDO�YD�

OLGLW\�

.�5,7,6

3DUWLFLSDWLYH�

0HQJXWDPDNDQ� DQDOLVLV

NRPSUHKHQVLI�� NRQWHNVWXDO�

GDQ�PXOWL�OHYHO�DQDO\VLV��\DQJ

ELVD� GLODNXNDQ� PHODOXL

SHQHPSDWDQ� GLU L� VHEDJDL

DNWLYLV�SDUWLVLSDQ� GDODP

SURVHV�WUDQVIRUPDVL�VRVLDO

.ULWHULD�NXDOLWDV�SHQHOLWLDQ�

+LVWRULFDO� VLWXDWHGQHVV�

VHMDXKPDQD� SHQHOLWLDQ

PHPSHUKDWLNDQ� NRQWHNV

KLVWRULV�� VRVLDO� � EXLGD\D�

HNRQRPL�GDQ�SROLWLN

���������.216758.7,9,6

5HIOHFW LYH�'LDOHFW LFDO�

0HQHNDQNDQ� HPSDWL�� GDQ

LQWHUDNVL� GLDOHNWLV� DQWDUD

SHQHOLWL�UHVSRQGHQ� XQWXN

PHUHNRQWUXNVL�UHDOLWDV�\DQJ

GLWHOLWL�� PHODOXL� PHWRGH�

PHWRGH�NXDOLWDWLI�VHSHUWL�SDU�

WLFLSDQW� REVHUYDWLRQ

.ULWHULD�NXDOLWDV�SHQHOLWLDQ�

$XWKHQWLFLW\�GDQ�UHIOHFWLYLW\�

6HMDXK� PDQD� WHPXDQ

PHUXSDNDQ� UHIOHNVL� RWHQWLN

GDUL� UHDOLWDV� \DQJ� GLKD\DWL

ROHK�SDUD�SHODNX�VRVLDO
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SDUDGLJPD�NODVLN� GDQ� SDUDGLJPD� NRQVWUXNWLYLV

GDODP� VXDWX� NRQWLQXP� �GLGDVDUNDQ� DWDV� XUDLDQ

*XED��������

�������������������326,7,9,67

5HDOLVW

5HDOLWDV�DGD�³GLOXDU�VDQD´�GDQ�GLDWXU�ROHK

KXNXP�KXNXP�GDQ�PHNDQLVPH�DODPLDK

�VHSHUWL�FDXVH�HIIHFW�ODZV��\DQJ�EHUODNX

XQLYHUVDO��WLPH�DQG�FRQWH[W�IUHH�JHQHU�

DOL]DWLRQV

'XDOLVW�2EMHFWLYLVW

3HQHOLWL� ELVD� GDQ� SHUOX�PHPEXDW� MDUDN

GHQJDQ� REMHN�UHDOLWDV� \DQJ� GLWHOLWL�

3HQLODLDQ�VXEMHNWLI�GDQELDV�SULEDGL�KDUXV

ELVD�GLSLVDKNDQ�GDUL�WHPXDQ�SHQHOLWLDQ

([SHULPHQWDO��PDQLSXODWLYH

3HUWDQ\DDQ� SHQHOLWLDQ� DWDX� KLSRWHVLV

GLQ\DWDNDQ�SDGD�DZDO�SHQHOLWLDQ��XQWXN

NHPXGLDQ� GLXML� VHFDUD� HPSLULV� GDODP

NRQGLVL�\DQJ�WHUNRQWURO

7DEHO��D

.217,180��3(5%('$$1��3$5$',*0$7,.

DQWDUD�3HQHOLWL�3RVLWLYLVW��.XDQWLWDWLI��GDQ�3HQHOLWL�&RQVWUXFWLYLVW��.XDOLWDWLI�

�%HUGDVDUNDQ�XUDLDQ�*XED��7KH�3DUDGLJP�'LDORJ�������

��������&216758&7,9,67

5HODWLYLVW

5HDOLWDV�WDPSLO�VHEDJDL�NRQVWUXNVL�PHQWDO�

GLSDKDPL� VHFDUD� EHUDJDP� EHUGDVDUNDQ

SHQJDODPDQ�VHUWD�NRQWHNV�ORNDO�GDQ�VSHVLILN

SDUD�LQGLYLGX�\DQJ�EHUVDQJNXWDQ�

6XEMHFWLYLVW
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3HUWDPD��3HQHOLWL�GDUL�NXEX�SDUDGLJPD�NODVLN

PHUDVD�KDUXV�PHQHPSDWNDQ�GLUL�VHEDJDL�YDOXH�IUHH

UHVHDUFKHU�� \DQJ� KDUXV� VHQDQWLDVD� PHPEXDW

SHPLVDKDQ� DQWDUD� QLODL�QLODL� VXEMHNWLI� \DQJ

GLPLOLNLQ\D� GHQJDQ� IDNWD� REMHNWLI� \DQJ� GLWHOLWL�

6HEDOLNQ\D�� SHQHOLWL� GDUL� NXEX� NULWLV� GDQ

NRQVWUXNWLYLV�PHOLKDW� KDO� WHUVHEXW� PHUXSDNDQ

VHVXDWX� \DQJ� WLGDN�PXQJNLQ� GDQ� WLGDN� SHUOX

GLODNXNDQ�� 6HEDE�� VHWLDS� SHQHOLWLDQ� VHODOX

PHOLEDWNDQ�YDOXH�MXGJPHQWV�GDQ�NHEHUSLKDNDQ�SDGD

QLODL�QLODL�WHUWHQWX��3HPLOLKDQ�DSD�\DQJ�DNDQ�GLWHOLWL

�PLVDOQ\D��HIHNWLYLWDV�LNODQ�URNRN�DWDXNDK�DNLEDW

QHJDWLI�LNODQ�URNRN��GLGDVDUNDQ�DWDV�VXDWX�SHQLODLDQ

VXEMHNWLI��/HELK�GDUL�LWX��GDODP�VHEXDK�LOPX�\DQJ

PHQMDGLNDQ�PDQXVLD� VHEDJDL� SRNRN� SHUKDWLDQ�

XVDKD� XQWXN� VHFDUD� ³REMHNWLI´� PHQHPSDWNDQ

PDQXVLD� VHEDJDLPDQD� KDOQ\D� REMHN�REMHN� LOPX

DODP�MHODV�WHODK�PHUXSDNDQ�VXDWX�YDOXH�MXGJPHQW

MXJD�

.HGXD��3HQHOLWLDQ�SDUDGLJPD�NODVLN�EHUDQJNDW

GDUL� DVXPVL� DGDQ\D� VXDWX� UHDOLWDV� VRVLDO� \DQJ

REMHNWLI��.DUHQD�LWX��VXDWX�SHQHOLWLDQ�MXJD�KDUXV

KDUXV� REMHNWLI�� \DNQL� XQWXN� PHPSHUROHK

SHQJHWDKXDQ� WHQWDQJ� VXDWX� REMHN� DWDX� UHDOLWDV

VRVLDO� VHEDJDLPDQD� DGDQ\D��8QWXN� LWX�� VHRUDQJ

SHQHOLWL�KDUXV�PHQMDJD�MDUDN�GHQJDQ�REMHN�\DQJ

GLWHOLWL��PHQFHJDK�DJDU�WLGDN�WHUMDGL�LQWHUDNVL�DQWDUD

VXEMHNWLYLWDV�GLULQ\D�GHQJDQ�REMHN�\DQJ�GLWHOLWL�

6HEDOLNQ\D��SHQHOLWL�SDUDGLJPD�NULWLV�MXVWUX

PHOLKDW� EDKZD� � REMHN� DWDX� UHDOLWDV� VRVLDO� \DQJ

PHUHND�DPDWL�PHUXSDNDQ�SHQDPSDNDQ�UHDOLWDV�VHPX

�YLUWXDO�UHDOLW\��DWDX��VHNHGDU�HNVSUHVL�NHVDGDUDQ

SDOVX��IDOVH�FRQVFLRXVQHVV��\DQJ�GLPLOLNL�PDQXVLD�

EXNDQ� PHUXSDNDQ� VXDWX� UHDOLWDV� REMHNWLI�� DWDX

UHDOLWDV�\DQJ�VHVXDL�GHQJDQ�³HVHQVL�VHEHQDUQ\D´

±�\DQJ�GL\DNLQL�ROHK�SDUD�SHQHOLWL�GDUL�NXEX�NULWLV

VHKDUXVQ\D� GLPLOLNL� PDQXVLD� GDQ� GXQLDQ\D�

7XMXDQQ\D�DQWDUD�ODLQ�XQWXN�PHPSHUROHK�WHPXDQ

\DQJ�PHPLOLNL�VLJQLILNDQVL�VRVLDO�

6HPHQWDUD�LWX��YDULDQ�WHUWHQWX�GDODP�WUDGLVL

SHQHOLWLDQ� NRQVWUXNWLYLV�PHUXSDNDQ� SHQHOLWLDQ

UHIOHNVLI��\DQJ�LQJLQ�PHUHIOHNVLNDQ�VXDWX�UHDOLWDV

VRVLDO�VHVXDL�GHQJDQ�SHQJKD\DWDQ�VXEMHN�VXEMHN

WHUNDLW�GDODP�UHDOLWDV�LWX�VHQGLUL�

.HWLJD��6HWLDS�SDUDGLJPD�PHPLOLNL� VHQGLUL

NULWHULD�SHQLODLDQ�NXDOLWDV�VXDWX�SHQHOLWLDQ��JRRG�

QHVV�FULWHULD���2OHK�NDUHQD�LWX��VXOLW��DWDX�EDKNDQ

WLGDN�VHOD\DNQ\D��NLWD�PHQJJXQDNDQ�NULWHULD�\DQJ

EHUODNX� GDODP�SDUDGLJPD�NODVLN� XQWXN�PHQLODL

NXDOLWDV� VHEXDK� SHQHOLWLDQ� \DQJ� EHUSLMDN� DWDV

DVXPVL�DVXPVL� HSLVWHPRORJLV�� RQWRORJLV� GDQ

DNVLRORJLV� GDUL� SDUDGLJPD� ODLQ�� GHPLNLDQ� SXOD

VHEDOLNQ\D�

3DUDGLJPD�NODVLN�KLQJJD�VDDW�LQL�PDVLK�WHWDS

WDPSLO�OHELK�GRPLQDQ�GLEDQGLQJ�GXD�SDUDGLJPD

ODLQQ\D�� 6HFDUD� XPXP�� SHQLODLDQ� PHQJHQDL

GRPLQDVL�SDUDGLJPD�NODVLN�WHUVHEXW��NKXVXVQ\D�GL

7DQDK�$LU��GLGDVDUNDQ�DWDV��VHMXPODK�SHQJDPDWDQ�

D�O��

3HUWDPD��MXPODK�SHQHOLWLDQ��MXPODK�SXEOLNDVL

KDVLO� SHQHOLWLDQ�� EHVDUQ\D� SHQGDQDDQ� \DQJ

GLSHUROHK��MXPODK�LOPXZDQ��GDQ�SURIHVLRQDO�\DQJ

WHUVHUDS� SDVDUDQ� WHQDJD� NHUMD� VHNWRU� HNRQRPL

ODLQQ\D��OLKDW�D�O���*XED�DQG�/LQFROQ�������������

.HGXD��EHVDUQ\D�NHFHQGHUXQJDQ�GL�NDODQJDQ

LOPXZDQ�VRVLDO�VHQGLUL�XQWXN�PHQLODL�PHWRGRORJL

SDUDGLJPD�NODVLN�VHEDJDL�VDWX�VDWXQ\D�PHWRGRORJL

SHQHOLWLDQ��'L�EDQ\DN�SHUJXUXDQ�WLQJJL��PHWRGRORJL

SHQHOLWLDQ� \DQJ� GLDMDUNDQ� KDQ\DODK�PHWRGRORJL

SHQHOLWLDQ�NODVLN��GDQ�LWX�NHPXGLDQ�GLSHUVHSVLNDQ

VHEDJDL� VDWX�VDWXQ\D� PHWRGRORJL�� 'HQJDQ

GHPLNLDQ� NULWHULD� SHQLODLDQ� NXDOLWDV� SHQHOLWLDQ

SDUDGLJPD�NODVLN��VHSHUWL�REMHNWLYLWDV��UHOLDELOLWDV�

YDOLGLWDV�LQWHUQDO�GDQ�HNVWHUQDO��MXJD�GLQLODL�VHEDJDL

NULWHULD�XQWXN�PHQLODL�NXDOLWDV�VHWLDS�SHQHOLWLDQ�

WHUPDVXN�PHQLODL� NXDOLWDV� SHQHOLWLDQ�SHQHOLWLDQ

\DQJ� EHUSLMDN� SDGD� SDUDGLJPD�NULWLV� DWDXSXQ

SDUDGLJPD�NRQVWUXNWLYLV�

3HQWLQJ�XQWXN�GLFDWDW��EDKZD�PHVNLSXQ�IRNXV

NDMLDQ�GDODP�PHWRGRORJL�SHQHOLWLDQ�LQL�PHPDQJ

EHUWXPSX� SDGD� PHWRGRORJL� SHQHOLWLDQ� NODVLN�

QDPXQ� LWX� VDPD� VHNDOL� WLGDN� EHUDUWL� EDKZD

SDUDGLJPD�WHUVHEXW�PHUXSDNDQ�\DQJ�WHUEDLN��DWDX

OHELK� VXSHULRU� GLEDQGLQJ� SDUDGLJPD� ODLQQ\D�

3HUWLPEDQJDQ�XQWXN�LWX�KDQ\DODK�GLGDVDUNDQ�DWDV

DVXPVL�EDKZD��SHUWDPD��PHWRGRORJL�NODVLN�WHUVHEXW

KLQJJD� NLQL� SDOLQJ� EDQ\DN� GLJXQDNDQ� GDQ

GLPHQJHUWL�� NHGXD�� XQWXN� ELVD� PHPDKDPL

PHWRGRORJL�GDUL�SHUVSHNWLI�ODLQ��GDQ�MXJD�XQWXN

PDPSX�EHUVLNDS�NULWLV�WHUKDGDS�PHWRGRORJL�NODVLN�

PDND�SHUWDPD�WDPD�PHWRGRORJL�NODVLN�LWX�VHQGLUL

KDUXV� EHQDU�EHQDU� GLNXDVDL� DWDX� GLPHQJHUWL�

3HQHOLWL� NXDOLWDWLI� GDODP� NHORPSRN� NULWLV� GDQ

NRQVWUXNWLYLV�\DQJ�EHUNXDOLWDV�XPXPQ\D�DGDODK


